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Presentation Outline

u Charge of the Science Advisory Workgroup

u Variability in Chemical Risk Assessments

u Development of Health -Based Drinking Water Values

u Point of Departure

u Uncertainty Factors

u Relative Source Contribution

u Water Intake Rates

u Results MPART Science Advisory Workgroup 
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Charge of the MPART SAW
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u Identify PFAS listed under USEPA 
Method 537.1 with available risk 
assessments 

u Identify key studies and points of 
departure from which to derive 
toxicity values

u Apply appropriate uncertainty factors, 
RSC, and intake rates to derive health -
based drinking water values

u Consider class -based approaches



Timeline for the MPART SAW 4



Timeline for MCL Development Process
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Select PFAS assessments (adapted from Post, 2019)
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PFOA PFOS PFNA PFHxS PFHpA PFDA TOTAL PFBA PFBS GenX

EPA 70 70 - - - - Yes - - -

CT 70 70 70 70 70 - Yes - - -

MA* 20 20 20 20 20 20 Yes - 2000 -

VT 20 20 20 20 20 - Yes - - -

MN 35 15 - 47 - - No 7000 2000 -

NH* 38 70 23 85 - - No - - -

NJ 14* 13* 13 - - - No - - -

NY* 10 10 - - - - No - - -

NC - - - - - - No - - 140

*Proposed, recommended or draft values (all values are in ng/L (PPT)) 



Risk Assessment Process
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Step 2:
ÅHazard Assessment

ÅExposure Assessment

ÅDose Response Assessment 

ÅRisk Characterization

Step 3: Internal Peer Review

Step 4: External Peer Review

Step 5: Publication of Assessments

Step 1: Chemical of Interest Identified



Variability in Risk Assessments

u Risk assessments involve many decision points that may 
significantly impact the final values

u Regulatory Framework/Problem Formulation

u What issue is the assessor is trying to understand? What are the 
guidelines/regulations the risk assessor is having to follow?

u New Data 

u How old is the risk assessment? Were there new data that were selected 
for the key study/critical effect?
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Variability in Risk Assessments

u Professional/Scientific Judgment

u Selection of key study/critical effect, disagreement on the adversity of a particular 
finding

u Different approaches for dose/response assessment

u Selection of uncertainty factors

u Exposure Assessment

u What exposures routes/populations are being considered in the risk assessment?

u Selection of Relative Source Contribution (drinking water)

u Different scientists, even when using the same risk assessment guidelines 
and toxicity data, may come to different conclusions
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Development of Health -Based Values

u Toxicity Values

u Identification of Key Study, Critical Effect(s), Point of Departure

u Toxicokinetic adjustment to Human Equivalent Dose

u Uncertainty Factors

u Relative Source Contribution

u Exposure Parameters

u Identification of sensitive population

u Minnesota Department of Health (MDH) Toxicokinetic Model
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Derivation of Toxicity Values

u ὝέὼὭὧὭὸώὠὥὰόὩ

ὖέὭὲὸέὪὈὩὴὥὶὸόὶὩὩȢὫȢȟὔὕὃὉὒȟὒὕὃὉὒȟὄὓὈὒȟίὩὶόάὰὩὺὩὰ

ὟὲὧὩὶὸὥὭὲὸώὪὥὧὸέὶί

u An amount of chemical (estimate with uncertainty) that is thought 

to cause minimal risk of harm for exposures lasting up to a lifetime 

(e.g. EPA RfD)
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Derivation of Toxicity Values

u Critical Effect: The first adverse effect, or its 
known precursor, that occurs to the most 
sensitive species as the dose rate of an agent 
increases.

u Point of Departure: Dose from the animal study 
used as the òstarting pointó.

u NOAEL ðHighest dose not causing an adverse effect

u LOAEL ðLowest dose causing adverse effect

u Benchmark Dose (BMD/BMDL) ðModel to predict 
dose causing specific minimal change (e.g. 10% 
response)
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Examples of Critical Effects for PFAS

u Hepatic toxicity (increased liver weight/necrosis)

u Renal toxicity (hyperplasia)

u Immune system suppression

u Changes in thyroid hormone levels

u Developmental effects

u Decreased weight gain

u Delayed ossification (hardening of bones)

u Accelerated puberty

u Delayed mammary gland development
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Derivation of Toxicity Values

u Laboratory animal dose or serum level is 
converted to a human equivalent dose or 
serum level

u Dosimetric adjustment factors (body weight scaling 
or use of animal and human half -life)

u Human -specific information on clearance rates 
(occupational and non -occupational)

u Example: A 1 mg/kg/day PFOA dose in mice 
resulting in a serum concentration of 38 mg/L 
corresponds to a human equivalent dose of 
0.0053 mg/kg/day (Lau et al., 2006; USEPA, 
2016) 
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Rat Human

PFOA

Male 4-6 days
2.1-3.8 

years
Female 2-4 hours

PFOS

Male 38-41 days
3.4-5.0 

years
Female 62-71 days

Serum half -life estimates (adapted from Lau, 2015)



Derivation of Toxicity Values

u Uncertainty Factors (1x, 3x (10 0.5), 10x)

u Intraspecies extrapolation ðAccounts for variations in chemical sensitivity 
among individuals in a species 

u Interspecies extrapolation ðAccounts for variations in chemical sensitivity 
between experimental animals

u Exposure duration ðAllows for extrapolation of experimental results from 
subchronic to chronic exposure

u Use of LOAEL rather NOAEL ðAccounts for the uncertainty in using a RfD
derived from LOAEL

u Lack of Database Completeness ðAccounts for the absence of data for 
specific toxic endpoints (e.g. developmental)
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Relative Source Contribution

u An amount of a personõs exposure to a 

chemical that is attributed to drinking water

u Consideration of background exposures

u Decision framework provided by US EPA (20 

to 80%)

u Default is 20%
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Relative Source Contribution ð

Subtraction method

u Subtract all non -drinking water exposures (i.e. background) 

from the Toxicity value to determine the amount of the 

Toxicity value available for drinking water exposure 

u Determine what percentage of the Toxicity value that 

remainder represents 

u NHANES or local biomonitoring information (if available)
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Exposure: Intake Rates and Body Weights

u Upper percentile water intake (protect high -intake 
consumers)

u Connection between body weight (age) and water intake

u 95th percentile of water intake with average body weight

u US EPA Exposure Factors Handbook (2011, 2019)

u Infants are the population likely to have the highest water 
intake in relation to their body weight  
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Derivation of Drinking Water Values

u Standard equation:

Health-Based Drinking Water Value 
ᶻ ᶻ

u Minnesota Department of Health (MDH) Toxicokinetic Model:

u Accounts for prenatal (maternal serum and placental transfer) exposure along 
with exposure through breastmilk (maternal serum and transfer to breastmilk)
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Minnesota Toxicokinetic Model

u òHowever, PFOS and PFOA have unique 
characteristics that are not adequately 
addressed when using this traditional approach.ó

u òPFOA and PFOS bioaccumulate in serum, cross 
the placenta, and are excreted into breastmilk.ó

u Reviewers of the model and recently published 
for PFOA (Goeden et al., 2019)
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Minnesota Toxicokinetic Model

u One -compartment model 

to predict serum 

concentrations of PFOS 

and PFOA from birth 

through attainment of 

steady -state conditions 
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